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r. ±xs<z)»*saSA<6 0 0^;iaTT?. t^-omu^m 
c t fzj: y j^eE Lfc ft $««t-r-6»«a 1 E«a)«ft 

4<0. OS I o r rA^SaO t o r rODHifflaf-Sltf 

« & (= J: U Lf= c 4: -r ■SSfifti^ 2 eCE<n 

At1 0 0'dj6NC>5 0 0°c©|iaicfc5zi:^#ai:-iJ-« 

€• 2 O n nn(D^ffit=fei C ^ ^f$Sii:-r <&it^]S 1 KM 



1 2 1 KrES 1 <ni86l»IK±(zMEii«JSl= * 
y WEm 2 ©ISilgM $ fl? fiftl- 5 xa ^.^^X^^CVD^^ 

sn=«fe y srEm 2 ross^m^ita-r ^xg-csss c t ^ 

CiS^:a 1 3 ] ffiEUr 1 Ai!&iSfiU:{=t<rE::'7 X7 c 

V Dsfeizj: y gtEM 2 g?$£if§K$iia -r SXSf-fet> 

m^m 1 4 ] mum 1 ©tsjiKJu-«rffi c 

V D af=<fe y MESi2©te«ffi*«mjSxsr=feL> 

\ym^m 1 5] MES 1 (^i&mm±izmmmnmz^ 
y m-20ite^ss$jia-r«xiiT*fc5 c t s^et-r-s 
^im^^m 1 6 1 «tta*ap(*A^ ^jsa •> «; 3 >t?45* 
c»*«[i7i »!E¥»***. *efti'y3>T»« 

a] KrE#««:*<, i>&< tt,**^;^, & 
c: t ^^»fti>SintiH 1 E««>SfilSJa© 

2 o 3 strE#?!i<*sfi*« i> y a >mm h 9 > 5? 

ftBt#^H-e<0HS«^S*ffiA»1 X 1 oil cm-2ja"F> - 

SA^iJl-^MJsiT-efcSt^tic, fitrE'>y 



(3) 



t$n 2002-208692 



a. 

cs««2 5] mii^mi!^Bmtzw[tiitmm^i&^ 

®$®$^-fe>' >X^S/•7^>:/A^&<D^e^:g1 7 2nm 

mwitmm±izimmz^ <Jirss2.«)ig^M$f^)$ 

[OOO 1] 

[f^«0!>S-r-S£^«»9] :«:fgQg»:. MO S (M « t a 
I Oxide Semiconductor) ^jfi^ 
n'0finmmh'7>^:x.^ : FET (Field E f 
fact Transistor) ^^tS^'> 'J 3 >^ 

[00O2] 

[fl6*<Oftffi3 FETttLS I ICJ£<St^64^rL^■^> 

7 o o"C3S>6 10 0 o-teosa-eMHfti^s^^A^-te 

M-e*ofco iSS^fl:-C-r*iii^ft:(»a®(4^^|*P©S®) 



fflW7^)Ei:L^. $6fasa$^^X->rcvD(Ch em 

icat Vapor Deposition) V^SSt 

a^jSBgffltt xtic J: 5 -r ^ va««jili+ 6;h-!^i:^^ 

[0 0 0 3] JSSS^SSOfi,^SA^&l*. *s 

it. SEfliafl:, S«S^^b(cffo-CSflSh5i/y7.4i (T 

liln Film Trans! sitor:TFT) 

=E;u:3 rX->'J:3 lym^mi^tc TFT h =7 >i>X 

^) fcftoT. 7HUi>'Ja> (P o I y-s 1 ) 
t>fcTFTI=i*r«— — Xi<^^*•p-Ct^■5, TFT©tt 

T c V D a-erttKf * i x-^ iz * jgit a tt 

ttt-C^-r. miK1±lC*figaAt35-5. Po l y-s l 
TFTl=J:<mL^e,tit:t>STEOS (Te t r a E 
thylOrtho Silicate) i:02^X$^ 
:^^X-7WDaT?)?gJKLfcS I 02f*. 

3 5 o°cSffiiaJn?fi8ffiL 
T4i 1 . 1 X 1 O20 c m36lTI^-r-S = i:f*H 

»-efe5<. 1#l=fi£m;affi$2 0 O'CgjeizLfcii^. IB 
*(7)MSH*1- 1X1021 Ig^/cmSilflfigioL. 

Co 0 0 41 ^fc. S i N4tK203S*'X*fflLxfcrf^ 

oil o m - 2jUTirr*-C§-f . -if- hi^lK^ L-Cttffl 
[0 0 0 5] ^f=. :3'^X-7CVD}S[=J:S-l';j-:/4'^> — 

C0 0 0 6] *fc. x^t'i'-?'^^::'!? 
*fcv 3fe$ffli>2so'c<n<aiaT?'>'j3>sefc-r-5eF 
l=il<, nmmz*f-vsm.Wk±u^m^-r:^^Mt.u\z 

lAtill.^ (J.Zhang at al.,A. P. 
L. , 7 1 (20). 1 997, P29 64), 
CO0O7] ^fc. !^fiaiF4-3 2 67 3 1 l=^5^$*L 

[0 0 0 3] 



(4) 
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>iim*t3Si+ 6*tncL* :: i: J: y . ^mmnfSmi!s<:fzft < 
[0 0 0 93 iBfcj* (aHR::^^X-7l=J:5»{bss 

[CO 1 O] :^|§jqq(39S6(|(i, ^ISIteoCciMTOd 
too 1 1 J 

[0 0 12] SiriBlt^)l'7-S1£a$. 7 5 nm^ 

t r= <fc y »js Lfc r t t -r 

{0 0 1 33 itrffiK^s^stta*, >x4=->v 

airisstt- -5 c A: rcfe y j^dJ L fc c i t r * . 

to 0 1 43 StrfES^M-T^Stta^. ^^•b^' >x4^i/T 
O. O 5 t o r r:b>&5 O tor r a>99^1=ES^f ^ 

c t {= * y u fc c i: t -r 5 . 

too 1 53 aSSI 7 5 nmEtTa>sKg$Jt-D3tei&, K 

[0 0 1 63 «nEi^is^gtta$:^5X-7-c}e<aL, 

3 cm^JiJSIHfc'J*— h:/^XvCVD&f=J;y|^ 
[0 O 1 7] -lWE^IJfi:©aBF^< -WtBSJfjJS^Sfta 



1 o 0°cA^&6 0 0''co®Hl=*«ci:$4#^at•r5o 
to o 1 81 »*«lI2«lfl)^^0J^fiE:i^ai=J:-3 

[o o 1 9] Mia¥^{*(D^as. BMES^Ji^stta 
[0 0 2 0] mt&st^m=f-fsim 

to o 2 1 3 mm^f$os:m^, nisimm^fSii.m 
i®$6»m$j&fi8:-rsxsi:. irisafttt$flfriB##ft 

[0 0 2 2] tst&m 1 ©^iBi±i=s?rEJft«j£i= * y itr 
E»2©»jsffli$»«r«xa4^ :^^x-7cvDj*i= 
y mmmommiimT^i.msibi z. t tn^. 

[0O2 33 mwim^otmm±.\z1m:^3X•7cvD 

j*f=.kyB(riH?g2a>ffi^]K$jtaf-5xajzfct%T, ^ 
1 o o'^>g 4 o ot;a}|SSI-eJia'r^ t 

to 0 2 43 miBiei <35^^iMjLr=fria:^^xvcvD 
ai=j:yffiriBS2(»s&sK$«ia-r5xai=j3i,^T, '> 

10 0 2 5 3 friem i o>mmm±iztiitimm&\zji y «r 
f5^2<D*£iim$»$^-r«xaA<, *cvDaEi=*ys2 

10 02 63 mm^mm<. *<es5/ya>-T»&«cri 

1 0 o 2 7 3 Srffi^lSftAn y a l/T-ife S ^ i 

too 2 83 »Ha*3lt*:A<. d>i&< tt*"'?^, &JS^ 

*fe r*«flS««±<D a •> y 3 > A^ 6 * « s/ y 3 i/pi 
f 0 o 2 93 1 KSL<r)mmm<nr^^:^miz^r> 

t o o 3 o3 WE^aHftSSA^i' y 3 h 5 >y x 
1 0 O 3 2 3 i33 XXtt^a ^. g L^< ^ V 



(5) 



4#ffl2 0 0 2-2 0 8 6 9 2 



^mti^mmiztsi^x. wiBe/'jai/SWHttijiasMbias 

li^(n@Smi^ESSA<1 X 1 oil om-2lilT. 

X 1 oil cm-2e V-IJUT. :6xogStigJSA<1 

5. 

[0032] S!rE¥«ftgS3&<liJS t- 7 -CfeS 

Co 0 3 31 ^^mt^<!>mmz^mm^j&^-ti^mm<j> 

um■t?,fS^aiS.lSiMt. *Sl=BS$-ri=w©||l«)iffi 

[0 0 3 4] im¥^^wa>^mizmmmsi'&m^iri 
[0035] flirs#2i^a>^ai=iirfE/%^^$-B^-r 

[0036] 

■r. p-p^i. *i=*ysft:*ff-53tafej*/3tK<bs 

2 (SKOSfS^) . a^m-^'yX^yfUm&Z (»2(D 
S<£^) *5<fctX7>P-K^4j:yfie€.. 
[0037] ^f. ( 1 O O) Pli. 1 O ~ 1 5 Q 
omd>6'f 0 0;6^&^J:'S£:fi1 0 0$% 

if Lfc^, n-KSll=^AL. «^ (3 X 1 0-1 P 
a) lc3lt^fc». -y-K/^^urf 1 O 1 (8 
O O 0 O o m3) (O^^^y'HttttitM 2 1 O O $ 

^iss-a-. y— h/«n^-?i o 1 t— 51— 10 

2 -ess^ 3 5 0 ticLfcSts# 1 o 5 icSte 1 o o 
KLfcfil. *-fey :/Xit-W7V:/i 1A^6iRg1 

7 2nm«)3fe$. 1 2$®LT. «te 1 O 

0£DI|ie«:<3>S®f=ifSlff -5. ^fiSSS^ffifc C 5<D 
3teialf^S(^6 0fnW/cm2-e. £l ZA^^^mi 0 
O *-ea)ffiSII* 2 5 mmrcftofc. C0!)3fe!fa*r* 2 ~ 3 

»ff5i:i<=j:y->y3i/g® (Sffiioo© do 



OittiSfe^^ (= :? * fc i**^ S 35 L 

Sig (S/Uai/as) |::airi.^«fci(>, ^-ySR^x^fc 
J; y a®^%(D||i^1£dm$ti.-&^«>^#^ ^tt-S. 

[0 0 3 8] %1=. Sffi^^S 5 O^imi^. 

L» Pi&Oi&tl^S t o r r 1=^.-3 1 7 2n 
nntf)#-by>X4^->-75>::''®Jfel=*y, «K (1) !* 

f=55-r J: 5 iz^ mm^m.mziSim<k < sJS^4fflSl^Kl6 

10 0O (10 0) ffi*<M^t$*t*. 3«-fe1-C$«j3 nm 
[00 3 9] -tost. StEl OO^T'-/— KSai 04 

*^:?5Xv/seK^3--v^t!i*-frfca. Sfiaa^3 

5 s o em, N2O±*;^<0^X3SS$ 1 O O O s e c 
m. **;^E*1. 3 I o r r RFBi)![«*$4 

7 nm<0S[2<Z>lgi»ffi-e&'SS i OzeS^^-C^fe. 

•t<oft, T:>n-K3£4i=»«iS-«i-fc», S«Ki oo* 
SiytBLr^. 

CO 0 4 0] mz^ SIS 1 o 0(0 (10 0) S±{z^m 
yfiEHLfciS, i-y vi/"^7-f-gfei=J:y. t;u5 

[00411 ^a>mm. si-mm^nmm&t^ i x i oii 
om-ikimvcm m^i oo<d (i oo) ®$3^s 

fc. ^i©fg$i^-c?&«S«:*>'Ja>K (s i o 
2ffi) 3 nm*»J*-a-f, ««1 OOOQ (1 CO) m\Z 

Lfc«^©S<bi/y a >JSi:#ISa-> 'J a >Sai 
100) t©»ffi@S«?(f®a5 X 1 0l1/cmZ|Cit 

[00 4 2] S(=. 7f— :?x«-1ff$fT-3fc$g^, SSI 

o o ©j^isae/ y a i/t jtsibic.^ ssibi/ y a >m 

[0 0 4 3] Ctttt. SIE1 OOlJJIg® ( (1 00) 



(6) 



#BI 2002-208592 



H:»L. *$<*»*4ifc, S^Uav (S I) seibL 

fc^^. s i*vp,s I 02i='&5A^ i^atze/cJiai 
**#*!S:u^SHfl<»®fti=*y»fie-r-5c<!:-t?. ins 

[0 0 4 4] *r=. K4#tt«><iiMtt$Wfffif -Sfcto, S 
SiiSaaJ:£fflltJ|^/=±2Mv/cm®®#$ i 5 o°c-e 

jjyfifeaufcs i 02K$sfii 000 (100) m± 
5v. +«m9ii!art-2. 5V. -aff9i*n^-4. 2 
h/OK-SEat^o^JS-o. 8v, +mEW*aB#-o. 

[0 0 4 5] ^fe. S IMS (S a c o n d r y lo 
n Mass Speotro Soepy:2 ^ 

02+hi/ ^ O {3p) +o(1d) 
02+0 (3P) +M -> 03+M 

03+ hv o (1 D) + 02 <a« 

O (3p) :3p]8Ilflrae)K®(r&SM^ji:F. 
O(l0) : 1 Dm&llll@K@{=fe«l^ll^ 
M : 02s O <3p) , O3lSL»-0iWm{t^miS:x. 
h : y^tyif^». 

[0 04-9] L6^L. ■^'^^>ffiS^^!^t«fctoii^Sit«:;5^ 

6 3 cmjajtmtifcJHHr-e, v-<i>par. ECRSffl):^ 
[0 0 6 0] K<biiS$±(f4fc*!). 

[0051] K5g*"XOifc?RlR0g»l±. 1 7 2 n mOSft 
^1*13:2 X 1 ola tm-tem-1|cS^L, 185nmU 
1*1 X 1 0-1 a tma-1om-1te2 0 0e#|(:3S:i. 
Z.iMt. 1 7 2 nm©lKfi;<D3fe*n S!l^fi,<, lSgll=K 

^v'Jij n^in y , ^^t=^'=** <JS'K * § c i $ 



«l=fi£*!SSl X 1 ot9|l^/om3«T1?fcofc, T 
E O S i: 02#X C V D a-Cfig^ U fc S 
i 028Itt, 3 6 0°caiSjaJ:T?fieKLrt,asfeSiS$ 
1.1 X 1 020fli-¥-/cm3j5lTJ=-r'5Cil±B»-C&o 
fc. *fc, Z 0 O'Ct^^mLtzm^lt, 1 . 2 X 1 021 

5i'::'i 1 imL^tz:^mmmt!\t. SM^ (1) 
•TAair. »«A^6Itsl=||«s^sttao(1D^^a 

aS{*osa (SIE1 0 0© (100) s) sKft-rs. 
[00 4 7] ^gffi*ffi5r/:f$fflt^fcs^l*, s 

(2) IC5s-^-J:3r=. 1 8 S nm<05t35^S*^6^ 

< y , •t<n;i-!/>At2 5 4 nma)«-e»3iH-? 
jgttao(tD)?&»jatr«. -3*1;, aspifljEjs-c* 

[00 4 81 >x+->>T3>^(D??j6». 

RZ)^ (1) 0!>SJ&A<je$«(Z>tt. 1 7 5 



(iRfi 1 7 2 n m) ( 1 ) 

(iSS 1 8 5 nm) (2) 

54nm) (3) 
IE(=1--5i:3tSSASl 2 3mmjy.F»3T?qRJCl**x, 
«{$:<0S^A^&iit^%9A^1 2 }&£$-?^iS'F'S1£a 

•5. 1 7 2 n m(7^3fe$ffll^fc^^fl>Sigja® 3 O 0°C» 

.®^t^P^ 3 o#-e©S8^^f;^Ei:KfcKfl)mJlOi3«g$ 
E2r=s^f. 

[0 0 5 2] 1 O 0^-t*(0Mitl2 6 n 

o«SiRitfi<-ilcLfs. ccocij-y, SlfbiiJiE^feJf 
j^AS:;&'&lllEi oo(OSm (1 0 0) ^-c 
OffililrdtySS®(±m'Ei:5;5t, Ssg*"X^j-Er*0. O 
5 t o r r 5 0 t o r r 
[0 0 6 3] Wlittzlt. i'Uai'fcSiRcTJSJSSSfri: 

yBi^biis*%^5 rjgjs^^j siibaA^iftftis* 

.$jttjcu, m^bf>jj.ji.>jii^.j_Q.2iig )^^.'>u.=i>^ 
(Si r"<osiii=s«s-^siiisic.fc"y®{bj$s*<**V 



(7) 



^mZ00Z-2 0S59Z 



»:aS«3 5 0*Ci:Lfco 

[0 0 5 4] fifi;aS3 5 0"Cl!%ilft:IK]?£0. 6n 
e&K4:<D^»*1 OOnmlcUr. 

1 Olt cm-2. 3fcKftB2 O nm<D«^A<7 X 1 OlO'o 

LT^ O. 5 nm^^iEi 2 O n m<D€S7ll<)SLT 
[0 0 5 5] Ml::. S®*t^3t#(nf-4^). ^Kibftfr* 
fco SSaa3 5 0-4oo"C. io»Hlin»i?. 

{fcB3 nmCOiS^. »®a3fe®?^f*1 x 1 oUcm-H^ 
€>8 X 1 0l0cm-2|cgc»$|Lfro C+tl*. S iA^GS 

c-?. 4:llt&^ffir=fe^ir^rr^lsaft$3 5 g^4 o o 

[0 0 5 6] Lji^Lv ^raWA^A^SfcA^^^^XTja 

^ {b&ic. B^gHJSSf ^« 2 c ma>T / — KSffi 1 O 4 <!: * 
V— KSffil 0 3 3&Mb3S:5^fr¥ffiamiS (ry— Kg 
ffil 0 3i:*V— KBffil O 4©&Bffi<^)-t^-fX (3 O 
X3 0cm) ) (8 0 00 0cm3) (DtK 

«:f^X^/ifcKS3-vSf!i*i±fcffe. SteSft£3 5 
C^t L. TKS^tf^^SSa* 1 O O O s o c m. :tfxEE^ 
1 . 3 t o r r . fl3SflA$^4 5 ow. ;K^:^^X^/ 
ffiKS3rt<;)ff*S0. 6 t o r r. 3 ^PpI^tKI^::^ 

•t<7>a. Ki:*«3f^x^/fiKKS3rcs r H4**xss 

5 a c cm. N20^X3SS^ 1 000sccm$ 
^ALr*'XIE*1. 3 t o r rir^*,. R F^jUm^J 
$4 5 0Wi:L. S I 02M*^mLfco C(;>7k*:^v 
XTjaSlcJiy. *®ftB35^3nm(D^^. ^SSSB 
i^Iil X1 Olt cm-2j&v6 8 X 1 0 10 c m-2|z3c#$tt 



Coo 5 71 ft&<Dl^ffiJi^8Si:Lr. mzof^Bm (S I 
02JR) ^TE0SiO2^XSMt^T:fi!lKLr%*5§BJ 
<7>a»A<a-&5H'5, S I H4#;^i:N20# 

E o s 02:tf X ^ ^ t ItK L T K*S«lBffiA^ 

[0 0 5 81 S i H4*fXfcN20^;^^ffll^fc:? 

^XTCVDaiCj:«iS i 02® (m2(?>«gmiS) 

1 0 0"C)!l^6 4 0b"cd!>«aB-eS67Lr. 

[0 0 5 9] cnss^x. SlifiJ^ffi 1 <©^3a (ita 

ft) T?mi(3!)$6»iii (S I 02l«) *1^fiKLfca. 

1 0 0°CA^b4 0 0'teO®@-eS I H4*Xi:N2 

[0060] ^mm^n^^mt 1-2x1 

oil om-2i:||sU/<;i,-;efey . S C HA:ff^tt420ii 

:j^S^ffli^r. Sffi5:sffi$ 1 o 0*^:35^6 4 o o'hdidjbht? 

[0 0 6 1] *fe. *^?»ArS2(35j6ltS$3feCVDa 

[0 0 6 2] mmmmz) mmi&mMt. missi^u 

F-^VSJX^ (Po I y-S I TFT) OSftXHi 

p 5^ > * jumoy #fS£ u 3 >mm h ^ > x 1? ics 

[0 0 6 3] *f^XSffi2 O 01*. :fc#*3 2 0nmx 
400nmxl. 1 n m<D**^X.$Mt^te• 

[0 0 6 4] 2ife,^Lfc**^XS:te2O0±fC. TEOS 
**X$mC\ PE-CVDft (3^^X"7CVDffi) IZcfc 

y 2 o o nm<7>Kfb->'J=i:^K (s I 02K) S^-x 

3- h8a2 0 1 t LT»i*Lfc. ^(DftS I H4*5<fetX 

3>^S5 OnmfieKLfc, c:<7>7^;u:?7' xi>y 3 > 
lliSfi5'-1 5M^%<7)*«S*trfc*l>. -tOS^b-if 
-imm-t^t. ;4^^A^S;«:i:&yiLStlw*|:aa^35L 

*J^/aLfc#^XS«2 0 0«. 7k3RCO«-&A<«)*V« 3 

5o°cmJi. «^iB$ffl«or*§g$a*^Lfco 

[00 6 51 ^(Dm. ^-fe/ ^^rp^-r K <XeC I) 
X+->-7.L/-1f-3te^;(l^t»Jlg:g3 O 8 nm(D/<)UXife 

(6 7 OmJ//^;UX) 5fc^3S(Ccfey0. Smmx 
1 3 0mmfrfife}KLr3 6 0 mJ/ o m2(7)?iSl?, WIS 



(8) 
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if 7XSfi 2 o o ±<D7* ;t,7 T U a >ai=Bait L 

& tltc . U— tf — 2 O 0 H 2 03/ T? 

9 7. 5%Sia#*5-ii-CRgStLfc. 
Co 0 6 61 C©|jea2/Ua>*, :7:*-h»JVXS, 

x^^>/fxstcj:y, V— ^-v^-^u, Ku-f>i= 
silSf «s«^i(aas'y3V2 i 6jt/t5«->=.i/if 

L» n9'-\f*>l'TFT«iJa2 0 2. p 9^-V*/UT F T<a 
^203. |ii^TFTffllS204$«^figLfc. 
(a) ) ::*t*>&, Po I y-S I TFTflJgtSU 

[0 0 6 71 C*Ll=HtxfcSc^Se<©«:K{baf=<fc-S^M 

[O O 6 81 iE®'^— X3- hK2 O 1 ±I=S«#M 
ai/'ja>2 1 6$t,-:3^5;»>«ffi2 0 0*» P-KM 
2 1 cSAtt, SSi=aifiCL. -5^— o 1 «ra 

Jfe2fe^^2 2lZ^ai*1*, y— h/\'>U3?1 O 1 $gB 

*-fe-»hLfc«, 3feJBi?fc«4^-fey >x4^*>T7>jfi 

1 7 2 nm(0KS©3fe$. 1 2^3 

L-c. s/y3>«s (ais^eas^y^ixosffi) izm 

^S|g(0£l 2$ttifc^ C%a>3fcSglt^i£ld:6 OmW/ 
cmf-c, Sti 2;6^&e/y 3V3i9^'Ca3lB]|IM:2 5m 

miz^-Dfc, c:«)jfeiH«t^2~3«>feifT-5ci:r=*y^}i 

to 0 6 9] y- HA/U"? 1 0 1 *B8I+-C. 3tt 

Kfl:^23 (si ©Mita^j^fie-rsfcifeoj^iOTsis 
» fc^asii-. y-h/«;t.:fi 0 1 -e-L 
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